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AN ALLERGOPALYNOLOGIC COMPARATIVE STUDY OF 
THE HUMULUS LUPULUS’ POLLEN GRAINS 
(CANNABACEAE) IN DIFFERENT HABITATS
ABSTRACT
Pollen allergy is a human disease that is rapidly growing among the Albanian 
population. There are many plants in Albania that cause this disease and Humulus 
lupulus (Cannabaceae) is one of them. In this study is presented an allergopalyno-
logic description of pollen grains of this plant. They were taken in the Elbasan 
region of Albania and are studied for the first time by the local researchers. The 
slides were prepared using two methods: acetolysis and basic fuchsine method. 
The results have shown that the pollen grains of H. lupulus were triporate. Also, 
is done the comparison of the size of pollen grains for the specie studied with oth-
ers from foreign literature that belong to different habitats. The study showed the 
pollen grains of H. lupulus taken in Elbasan area have similarities to the morpho-
logical features with H. lupulus’ pollen according to the foreign literature, but they 
differ from their size. By our study, it turns out that the pollen grains of H. hupulus 
from Elbasan habitat have smaller sizes than those obtained from the literature. 
We conclude that the change in the size of pollen grains caused by environmental 
factors and the chosen method during processing laboratory.
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INTRODUCTION
The Cannabaceae family in Albania comprises two genera, each with a single spe-
cies, Humulus lupulus L. and Cannabis sativa L. (PaPariSto et al., 1988).
Humulus lupulus is a native European plant growing as a climber often in alder 
fen-woods, but also in hedges and thickets. There are pollen records from peat of 
the Holocene period (GodWin, 1975) and from Pleistocene cores (ZaGWiJn, 1973). 
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There are only three species: European hop, Humulus lupulus, found throughout 
Europe; Japanese hop, Humulus scandens (syn. Humulu sjaponicus), found in Ja-
pan and throughout most of China and Humulus yunnanensis, native to Yunnan 
province (Polunin, 1969; horak and JaGer, 1979; Ye  et al., 2004; WeBer, 2008). 
Both, Humulus lupulus and H. scandens are now found throughout other parts of 
the world, including the eastern United States and Canada west to Manitoba (Wo-
dehouSe, 1971; leWiS et al., 1983). 
Hop is dioecious, with separate male and female plants. Female flowers is en-
tirely wind-pollinated and a large amount of pollen is produced (WodehouSe, 1971).
Both genera on the Cannabaceae family, have long histories of use by humans. 
Cannabis has been documented for millennia as an important economic plants 
for textile, food oil, medicine and as recreational/religious drug (merlin, 2003; 
Clarke and merlin, 2013).
There have been many research palynological studies by foreign authors for 
these species (moore and WeBB, 1978; nilSSon and PerSSon, 1981; Punt and 
malotaux, 1984; PehliVan, 1987; FaeGri and iverSeN, 1989; CeGlińSka, 2008).
Also, from foreign literature, it results that pollen grains of Humulus lupulus 
cause allergies to people susceptible to allergy (CiamPolini and CreSti, 1981).
The symptoms of pollen allergy confirm a correlation with the air born pollen 
(Solomon, 1969; Botelli et al, 1982; SPiekSma, 1991). The sensitivity of patients 
to allergic pollens has many elements of genetic origin but the spread of this dis-
ease is also related to urban development, pollution and the environment in which 
the population lives (duCker and knox, 1986; oBtuloWiCZ et al., 1991; lekli et 
al., 2008;). The city of Elbasan where the material is taken is one of the most pol-
luted cities in Albania (hoxha and aVdolli, 2007; GeGa and Shehu, 2007). 
By the palynological study of Humulus lupulus we complete over 80% of the 
list of allergic plants studied in our country or about 90% of them for the Elbasan 
region. In the Elbasan region, are estimated approximately 120 species that cause 
allergy (kallaJxhiu, 2011). The palynological data of this plant, accompanied by a 
morphological description of the vegetation causing this allergy, the habitat where 
they live, with the elements of their phenomena, constitute an aiding key in the 
hands of the allergist doctor to prevent and cure allergic patients.
MATERIALS AND METHODS
Humulus lupulus is a herbaceous plant with long rhizomes, 3-9 m high. The leaves 
are 10-15 cm long, parallel. Male flowers are with 5-part circles; female flowers 
with circular shapes that surround the ovar. Grows in fresh areas and is cultivated. 
Bloom: June-September. Female flowers are used in the industry of beer, in medi-
cine to fight anemia and lack of appetite; they are also used in perfumery (PaPar-
iSto et al., 1988). It is an anemophylous plant.
The material was picked fresh in a region of Elbasan from different individuals of 
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the same habitat. Flora of Albania is used to identify the species (PaPariSto et al., 1988).
For the study of palynomorphological features are analyzed 31 pollen grains. 
The treatment of material is made with acetolysis method and basic fuchsine. The 
fixing of pollen grains is made with glycerin gelatin. The study and photos of 
pollen grains in polar and equatorial views were presented with magnification of 
400x and 1000x, taken by using the Digital Microscope/Camera Software, Motic 
Images Plus 2.0 ML, B1 Series. In this study is presented the comparison of the 
size of pollen grains of Humulus lupulus taken in Elbasan area with those ob-
tained from foreign literature (CiamPolini and CreSti, 1981; aPSa Member*, 2007; 
BuCher and koFler, 2004). 
The used terminology was taken by FaeGri (1957) and erdtman (1969; 1972).
The acetolysismethodology according to Erdtman
The flower buds were kept in ethanol. Anthers were soaked in glacial acetic acid, 
centrifuged and in sequence submitted to the acetolysis mixture (concentrated ace-
tic anhydrite and sulfuric acid in a 9:1 ratio). The mixture was placed in water 
bath at a temperature of 70-80ºC for 5 to 20 seconds. The sediment obtained was 
washed three to four times with distilled water. Pollen grains were observed under 
a microscope after adding a drop of a 1:1 glycerin-water mixture. Very dark pollen 
Fig. 1. Humulus lupulus (male flowers).
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grains were submitted again in another test-tube by adding 1-2 drops of sodium 
chloride and 1-2 drops of concentrate sulfuric acid till the material became lighter. 
After centrifugation the sediment was left for a half hour in 1:1 glycerin-water 
mixture and centrifuged again. Glycerin-gelatin, prepared according to Kisser 
was used to prepare the pollen slides, and sealed with paraffin (SmolJaninoVa and 
GolluBkoVa, 1953; erdtman, 1960; SladkoV, 1967). 
The basic fuchsine methodology according to Smoljaninova & Gollubkova
Solution of basic fuchsine were prepared according to two variants:
• Basic fuchsine, alcohol 75% and phenol in the ratio of 1:700:100,
• Basic fuchsine, ethyl alcohol 96% and xylol in the ratio 1:600:800.
A few drops of 100% ethanol were added to the pollen grains placed on a 
microscope slide. In case of quick ethanol evaporation, extra drops can be added. 
Oil spread from the pollen grains was removed with blotting paper from the slide. 
Then drops of the staining solution were added. Phenol and xylol were used to 
obtain a better transparency. Glycerin-gelatin was used to prepare the pollen slides 
also. 
The best result was obtained using the acetolysis methodology to study the 
pollen grains sporoderm. Pollen grains shape, size of apertures and, in some cases, 
the observation of sculpture elements of the exine could be best analyzed when 
fuchsine stain was used (SmolJaninoVa and GolluBkoVa, 1953).
RESULTS AND DISCUSSION
Morphological and palynological description
Family: Cannabaceae
Genus: Humulus L.
Species: Humulus lupulus L.
The pollen grains of Humulus lupulus are triporate, with an oblate – suboblate 
shape in equatorial view and circular when it is in polar view,isopolare (Fig. 2). 
Equatorial axis of pollen grains varies from 17 – 21.8 (19.72) μm, while polar 
diameter varies from 12.92 – 19.72 (15.70) μm. Based on the results obtained (the 
large size), we find that the pollen grains of Humulus lupulus are moderately small 
(mandrioli et al., 1984). Pori with a subtle annulus. The distance between the 
pores (apocolpium) is about 6.8 μm. The sculpture of exine is scabrate granulate 
and it is associated with elements more or less isodiametric.
The pollen grains of this plant are classificated as allergicall (CiamPolini and 
CreSti, 1981; nilSSon and PerSSon, 1981).
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Table 1. Minimum dimensions of pollen grains of Humulus lupulus in different habitats
Pollen grains 
dimensions 
Polar diameter 
(µm)
Minimum
Humulus lupulus
(present data)
12.92  µm
Minimum
Humulus lupulus
(CiamPolini and CreSti, 
1981)
16.0  µm
Minimum
Humulus lupulus
(aPSa Member*, 
2007)
22.8  µm
Minimum
Humulus lupulus
(BuCher and koFler, 
2004)
17.0  µm
Equatorial diam-
eter (µm)
17.0 µm 19.0  µm 28.2  µm 20.0  µm
Table 2. Maximum dimensions of pollen grains of Humulus lupulus in different habitats
Pollen grains 
dimensions
Maximum
Humulus lupulus 
(present data)
Maximum
Humulus lupulus
(CiamPolini and CreSti, 
1981)
Maximum
Humulus lupulus
(aPSa Member*, 
2007)
Maximum
Humulus lupulus
(BuCher and koFler, 
2004)
Polar diameter 
(µm)
19.72 µm 19.0 µm 28.6µm 21.0 µm
Equatorial 
diameter (µm)
21.8 µm 23.0 µm 33.5 µm 23.0 µm
a
gfe
dcb
Fig. 2. Humulus lupulus pollen grains. a, b, c Polar view, acetolysed; d. Equatorial view, 
acetolysed (obtained at 1000x magnification); e, f, g Polar view, fuchsine stained (obtained 
at 400x magnification); photo:  Kallajxhiu N.
Comparing our results for pollen grains morphology of Humulus lupulus taken 
in Elbasan area and Humulus lupulus taken from literature, similarities of morpho-
logical features were observed, but changes in size were identified. 
Based on the palynological features, as indicated in Tab. 1, Tab. 2, pollen grains 
of Humulus lupulus of Elbasan area were smaller in minimum and maximum di-
mensions than those studied by other authors, taken from literature. 
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Also, it can clearly seen in Fig. 3 and Fig. 4 that the pollen grains of Humu-
lus lupulus taken in Elbasan area, have average polar and equatorial dimensions 
smaller than the others.
Fig. 3. Chart of average dimensions of pollen grains of Humulus lupulus for polar diameter 
(µm).
Fig. 4. Chart of average dimensions of pollen grains of Humulus lupulus for equatorial 
diameter (µm).
CONCLUSION
From the data presented, it was conlcuded that:
The pollen grains of Humulus lupulus taken in Elbasan area of Albania have 
great similarity with the pollen grains of H. lupulus taken by the literature regard-
ing the morphological features, in terms of:
Pollen grain has an oblate – suboblate shape in equatorial view and a circular 
shape when it is in polar view.
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Pollen grains were triporate.
The sculpture of exine was scabrata granulata.
The differences of the dimensions between the pollen grains are only in their 
dimensions. The pollen grains of H. lupulus studied were smaller in all dimensions 
than those of pollen grains taken from literature. 
REFERENCES
aPSa memBer*, 2007 - The Australasian Pollen and Apore Atllas, V 1.0., Australian Na-
tional University, Canberra, http//apsa.anu.edu.au/. 
Bottelli r., FalaGiani P., GalimBerti m., lenZi G., PaCini e., rolo J., 1982 - I pollini e la 
Pollinosi. Publ. Piccin Editore Padova -Nuova Libraria: 10-13, 15-20.
BuCher r., koFler V., 2004 – Pollen Atlas, Pollenwarndienst.at, SciCon Pharma Science-
Consulting GmbH: (letter=H).
CiamPolini F., CreSti m., 1981 - Atlante dei principali pollini allergenici presenti in Italia. 
Instituto di Botanica Università di Siena, 186 pp.
CeGlińSka k., 2008 - Anemophilous plant pollen in spring specific honeys from the 
Rzeszów area. Acta Agrobotanica 61 (1): 59–64.
Clarke r.C., merlin m.d., 2013 - Cannabis: Evolution and Ethnobotany. Berkeley, Uni-
versity of California Press, 434 pp.
duCker C.S., knox B.r., 1986 - Pollen and people. Biotechnology and ecology of Pollen. 
Springer-Verlag, New York Inc.: 399-404.
erdtman G., 1960 - The acetolysis method. Svensk Botanicheskii Tidskrift 54: 561 - 564.
erdtman G., 1969 - Handbook of palynology. An introduction to the study of pollen grains 
and spores. Hafner Publ. Co., New York: 486 pp.
erdtman G., 1972 - Pollen and spore morphology. Hafner Publ. Co., New York: 12-14, 
25-85.
FaeGri k., 1957 - Morfologija pilci dlja praktiçeski cella. Botanical Zhurnal 42 (1): 20-31.
FaeGri k., iVerSen J., 1989 - Textbook of Pollen Analysis. IV edition, The Blackburn Press, 
London, 328 pp. 
GeGa n., Shehu e., 2007 - Ecuria e ndotjes mjedisore nga Kombinati Metalurgjik dhe Fab-
rika e Çimentos në rajonin e Elbasanit. Buletini Shkencor i Universitetit të Elbasanit 
1: 21-32.
GodWin h., 1975 - History of the British Flora. Cambridge University Press, 2nd edition, 
541 pp.
horak F., JaGer S., 1979 - Die Erreger des Heufiebers: medizinisch-botanische Docku-
mentation der Pollen allergie in Mitteleuropa. Urban & Schwarzenberg, Munchen 19: 
27-28, 77.
hoxha B., aVdolli m., 2007 - Pollution by heavy metals in Elbasan city. Buletini Shkencor 
i Universitetit të Elbasanit 2: 60-84.
kallaJxhiu n., 2011 - Studimi alergopalinologjik i bimëve alergjike të rrethit të Elbasanit 
dhe i alergjive të shkaktuara prej tyre. Monografi, Elbasan, Rama Graf: 106 pp.
ekli l., merSinllari m., Qirko e., xhixha F., hoxha m., 2008 - Bimët alergjike në Sh-
qipëri. Tirana. Presso arti grafiche Favia S.R.L., Modugno (BA): 13-14.
leWiS W.h., Vinay P., ZenGer V.e., 1983 - Airborne and Allergenic Pollen of North Amer-
ica. Baltimore, Johns Hopkins University Press: 150-3.
82
merlin m.d., 2003 - Archaeological evidence for the tradition of psychoactive plant use in 
the Old World. Economic Botany 57: 295-323.
mandrioli P., neGrini m. G., CeSari G., morGan G., 1984 - Evidence for long-range trans-
port of biological and anthropogenic aerosol particles in the atmosphere. Grana 23: 
43-53.
moore P.d., WeBB J.a., 1978 - An illustrated Guide to Pollen Analysis. Department of 
Plant Sciences, King’s College, London: 47-77.
nilSSon S., PerSSon S., 1981 - Tree pollen spectra in the Stockholm region (Sweden), 1973-
1980. Grana 20: 179-182. 
oBtuloWiCZ k., SZCZePanek k., radWan J., GrZyWaCZ m., adamuS k., SZCZeklik a., 1991 
-Correlation between airborne pollen incidence, skin prick tests and serum immunoglobu-
lins in allergic people in Cracow, Poland. Grana 30: 136-141.
PaPariSto k., demiri m., mitruShi J., QoSJa xh., 1988 - Flore de L’ Albanie. Vol. I, Publ. 
“Mihal Duri”, Tirana. Albania: 457 pp. 
PehliVan S., 1987 – A comparative study on the fine structures of the pollen walls and 
annuli in some Turkish Betulaceae, Moraceae, Cannabaceae, Haloragaceae. Commun. 
Fac. Sci. Univ. Ankara. Series C, 5: 1-18. 
Polunin O., 1969 - Flowers of Europe: A Field Guide. London, Oxford University Press: 
57.
Punt W., malotaux m., 1984 - Cannabaceae, Moraceae and Urticaceae. Review Palaeo-
botany Palynology 42:  23-44.
SladkoV a.n., 1967 - The introduction to the pollen analysis. Akademia Nauk, Moscow: 
32-75.
SmolJaninoVa l.a., GolluBkoVa V.F., 1953 - Metodike issledovania pilci. Dok. Ak. Nauk. 
SSSR LXXXVIII (1): 125-126.
Solomon W.r., 1969  - An appraisal of Rumex pollen as an aeroallergen. J Allergy 44 (1): 
25-36.
SPiekSma F.t.m., 1991 - Regional European Pollen Calendars, in Allergenic Pollen and 
Pollinosis in Europe. Blackwell Sci Publ., Oxford: 49-65. 
WeBer r.W., 2008 - On the cover. Hop. Ann Allergy Asthma Immunol 100 (3): A4.
WodehouSe r.P., 1971 - Hayfever Plants. 2nd Ed. Hafner Publ. Co., New York: 106-7.
ye S.t., Qiao B., WanG l.l., yin J., niu Z., Bao J.n., liu G.h., 2004 - Color Atlas of 
Air-borne Pollens and Plants in China. Beijing, Peking Union Medical College Press: 
83-85, 321-322.
ZaGWiJn W.H., 1973 - Pollen analytical studies of Holsteinian and Saalian beds in the 
Northern Netherlands. Meded. Rijksgeol. Dienst N.S. 24: 139-156.
